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As pointed out above, pulmonary administration 
of a complement inhibitory protein is preferred for the 
treatment of lung disorders or diseases because of the 
high local concentration of complement inhibitory protein 
that can be delivered, the localization of. significant 
amounts of the complement inhibitory protein in 
extravascular space, and the ability to limit or minimize 
systemic effects of the complement inhibitory protein. 

It is particularly contemplated that a 
formulation of the present invention can be used for 
prophylaxis or therapy of smoke inhalation injury. 



5.3.3. 

THE TREA r 



HE TO° E inSSS?'^ :NT INHI BITORY PROTEINS FOR 
HE TREATMENT OF ^OKC^nn nKST1lTrit , Tn ^ 

InMM* ^ dem ° nstrated in a » sample infra, complement 
inhibitory proteins of the invention can be used for the 
treatment of bronchoconstriction. The complement 
inhibitory protein can be administered systemically, and 
more preferably parenterally, i.e., via an 
intraperitoneal, intravenous, perioral, subcutaneous, 
intramuscular, intraarterial, etc. route, in order to 
treat bronchoconstriction. m a preferred embodiment, 
the complement inhibitory protein can be administered via 
the pulmonary route in order to treat 
bronchoconstriction. Pulmonary administration of a 
complement inhibitory protein is described above. 

Bronchoconstriction can result from a number of 
conditions or disorders. These include but are not 
limited to asthma, especially allergic asthma, 
anaphylaxis, especially immune-mediated anaphylaxis, 
chronic obstructive pulmonary disease, and various non- 

lltT rr ir " tantS ° r 1Un * -ch as are included 

Table II, supra, under the headings "Diseases," "Chemical 
injury," "Smoke Injury," "Organic Dust Diseases " 
"Fibrogenic Dust Diseases," "Smoke Injury" and "Thermal 
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Injury." it is particularly contemplated that the 
systemic or pulmonary administration of a complement 
inhibitory protein can be used for prophylactic or 
therapeutic treatment of bronchoconstriction resulting 
from smoke inhalation. 

5 * 3 * 4 * «. USE OF COMPLEMENT INHIBITORY PROTEINS pod 
THE TREATMENT OF tW »^ J PROTEINS FO R 

In a specific embodiment, a complement 
inhibitory protein can be used in the treatment of 
anaphylaxis, in particularly hyperimmune anaphylaxis. 
Anaphylaxis is a systemic immune response caused by 
exposure to a substance to which a subject has become 
hypersensitive, such reactions are unexpected, and can 
be life threatening. Anaphylaxis usually occurs within 
minutes to hours of exposure to the antigen. Many 
proteins and polypeptides can produce anaphylaxis in a 
subject (See, e.g., Lichtenstein and Fauci, Current 
Therapy in Allergy and Immunology, B.C. Decker Inc.: 
Philadelphia, esp. p. 79). 

In another aspect of the invention, a 
complement inhibitory protein can be administered 
prophylactically or therapeutically for the treatment of 
an anaphylactoid reaction or idiopathic anaphylaxis. 
Anaphylactoid reactions or idiopathic anaphylaxis involve 
nonxmmunologic release of the same or similar agents as 
in anaphylaxis. such reactions usually are caused by 
exposure to various therapeutic or diagnostic agents 
such as contrast media used in radiologic examinations. 
Some agents known to cause anaphylactoid reactions 
include but are not limited to acetyl salicylic acid, 
non-steroidal anti-inflammatory agents, curare, 
narcotics, mannitol and iodinated radiopaque contrast 
agents . 
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For the prophylaxis or treatment of 
anaphylaxis, or anaphylactoid reactions or idiopathic 
anaphylaxis, the complement inhibitory protein can be 
administered systemically, and more preferably 
parenteral^, i.e., via an intraperitoneal, intravenous, 
perioral, subcutaneous, intramuscular, intraarterial 
etc. route, in order to treat anaphylaxis, m a 
preferred embodiment, the complement inhibitory protein 
can be administered via the pulmonary route in order to 
treat anaphylaxis, especially for the treatment of 
bronchoconstriction associated with anaphylaxis, m 
addxtion to bronchoconstriction, administration of a 
complement inhibitory protein can attenuate or prevent 
blood pressure changes, decrease in circulating platelet 
count and shock associated with anaphylaxis. Pulmonary 
administration of a complement inhibitory protein is 
described above. 

In a specific example infra, soluble CRl 

2T & \7 elia±nateS S ^ toms of anaphylaxis resulting 
from antigen challenge of a passively or actively 
immunized subject, m a specific embodiment, the sCRi is 
administered by i.p. and/or i>v . route ^ 

5.4. ANIMAL MODELS FOR EVALUATING THE 
FORMtTr.ATTfmro Qp ™ v T ^j\™? 

In a preferred aspect of the invention, the 
complement inhibitory protein or formulation of the 
invention is effective in inhibiting complement activity 
associated with anaphylaxis in the following model 
system. Guinea pigs are actively sensitized with 
ovalbumin in complete Freund's adjuvant (see Example 6, 
mf«) . Two groups of about seven or so animals are 
used. Group 1 is a control group which receives 
Phosphate buffered saline. Group 2 is treated with a 
complement inhibitory protein, e.g., soluble CRl. At -i 
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hour, the animals are anesthetizes, e.g., with 
pentobarbital or possibly ketamine/xylazine, and 
instructed for measurement of bronchooonstriction and 
blood pressure. At -7 -in, arterial blood sables arT 
= obtained. Samples of about 0.5-1 are appropriate L 
5 mm the PBS or =.pl mm t inhibitory proteL a" a 
solution with a dispersant. e.g., a surfactant such as 
l™ 2 ;'' in Oscular scu, is aerosolized and 

10 voC T ^ inhalatl ™ *» 3 »in in about 3 ml 

rllTi" Aer ° SOl " ation accomplished with a 

" UCh M " DeV11MSS P ° rt ' SOnl = »^"^. 

^r^i^/iT™: racords " tor — — 

nstrictlon and blood pressure should be 
interrupted during pulmonary administration of the 
aerosol formulation. At -2 „<„ *„ 

• the "cording of 

compliance and resistance are » \ 

obtained at -i mi». A t ti!! „ ^' . " Sa " PXe 

parenterallv ™- ' ovalbumin ls administered 

LZi! . L " Preferabl y' >y inhalation. Por 

n TT • ovalb >»in solution in Tween 20 can be 

nebuHzed for 12 sec through the pneumotachograph^ 

— « masonic CL^. 
The amount of ovalbumin (or its concentration, can be 
varied up or down to induce a satisfactory respTns. 
Blood samples are obtained at «. +7 and «o 
25 compliance and resistance measured continuously AfL 

^ r ^ bronchoalveolar Lagl 

(BAL, will be collected (about l 5 mi, and ^ CBll ' wlll 
he counted. The BAL supernatant will be tested to 
30 V^** COnplenent i-hibitory protein, e.g., sou 

levels and for protein content. Blood sampLs ab used 
for counts of circulating white cells and platelets. 
Differential blood counts can be done and hematocrit 

levei n of 'c3 P c laS " a T PleS *" tESted t0 « the 

level of C3 conversion (a measure of complement 
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activation) and the level of complement inhibitory 
protein, e.g., sCRl. 

In another embodiment, the effectiveness of 
complement inhibitory proteins and the formulations of 
the xnventxon for the treatment of smoke inhalation 
injury can be tested. Many models for smoke inhalation 

aenef.T^ ^ ^ ^ «*• 
generated by thermolysis of a fuel eg 

Polytetrafluoroethylene, in a crucible furnace at a 
constant temperature of 600-c with a constant airflow 
rate. The smoke can be mixed with oxygen and animals, 
e.g., rats, can be exposed to the smoke for an 
appropriate period of time, e.g., 20 min. Group 

oZrf S T ^ ^ madS betWeSn thOSe ani »*l* heated 
effectiv ^ t0 «- with an 

ts sZ T* II 3 C ° mPlement ^tory protein, such 
as sCRl. The sCRl can be administered parenteral^ such 

in *- — — — ^ 

The invention can be better understood by 
t0 ^ f ° ll0wln « «»P1«- v»ich is provided 

r:ve:t f ioT ,,pll£ication ana is - — - 



2* 6. 



^^^I^S rr T„ RE , CEPTOR 1 < CR1 » DECREASES 
Along with life threatening 
bronchoconstriotion, systemic anaphylaxis involves a 

a M ~ WOtenSiVe reSPOMe =«»P"-=ated by cardiac 

arrhythmias. Products of complement system activation 

pre e s !:r tial " edi " 0rS ° f ^ylaxis. The 

present example shows that the soluble complement 
raptor 1 (SCR1) ca „ ^ ^ to lnhibit aet . vatlon 

the classxcal and alternative pathways of complement in 
the guinea pxg and win prevent bronchoconstriotion and 
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° co the antigen ovalbumin. 
6 , . n 6 ' 1 - MATErt*t t c ftffP TTTTT7Tnp- 

o.x.i. REST""" 



TORY qwn BT ^ n 



Dawley, i nc ., Indianapolis ™ or s HarXan S P«9«- 

- u-. p^r/ ^ rr a - ^ 

Archs. Allerov a««i t oeAA ' ««7, Int. 

ergy A PPl- Immun. 84:414-4231 ^ , 
airflow wa« ^ . ,Z3 '* Tracheal 

w was measured with a vi 

transpul^onary pre^uxe^sLL * T™°ir 09,raPh ^ 

Pleural cavity. Both trache.^, ^Y"""^ 
transpulmonary pressure were fed !„,. 
pulaonary aechanics co-putlr ELif? T 0n "" ne 

«-m.. - n^s 1 :: tr£,zjzr r ~- ana Mea * 

pressure was »onitored via «e fl» , atier±al 
Statha* P„ 2 3Db pressure ! artery Usin * a 

cannulated ,or JS^T^^ 1 "?" ^ ~ 
«tery for Mood sa-plin- LlL^ " Car ° tla 

stabilize is to anT* . finals were aUowed to 

-anipulatW Be " *° " Cperl ™ n <*! 

received onzTone dos" ? -* ani na i 

as the «ea n I ~ o r tn"e I"* 1 "" RMU " S «« <«— 
control =o»pli a „oe °f ^"^'a °* Change * r °» «" 

ovai b<ai i„ ,l : l^^z :i hiood pt * b °™ -*« 

After injection o f oa " Bs^t " ' Mi * i0n - 
■in. The average rein! ' colle <*s° ror 20 

group of »S a tTr ^ PBrCent ° hange for -* 

-r clarity ^dL ^^r * 

error bars are included only at 
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increasing LesT^r T """"^ « 
interval „ «.w a 9onxst were given at i-min 

vTZllZt?* - ta - — - «- -* -se 

s ^ J. 2 M a *ag»-»»»"» rrmmT 

non»l saiine soluti^^ » + ""^ (SB9/Bl) ln 

"-34, at „„i e „ J™ ^ I« " traVeno <»^ °n «.ys 

450 g. Y h<,<J attained a weight of 350- 

typ. a„ tibodiss to ovax^natr-:' a a n ! d 19 ! Md igE - 

ovar a protein A-s„„,,. separated by passage 

Briefly sera ' Ther ' 228:116-120). 

ovax^^xr™' 9 : an v 9E antiboay <- 

We antibody, plus o«. Protein A-Sepharosa colu™. 

through t h . y ; 0 ^,°^rc" r al e T 0nentS ^ ' 
antibody by itsTT't " \ ?! ract «rized as IgE-type 

anaphyi,^ a^d i" pLI" y 'T 881 ™ CUtMe ° US 

least 14 days ™! P " S1Stence in *«i»ea pig skin f or at 

"ability ^o!!!. " er " ed " I9G b * «» heat 

a combination ot ,« , The l9 ° faction was 

-red in Sa^^^^"^ - 

sensation o, the guinea P^thi^ed ~~ 
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a^r dlaC in3eCtl ° n ° f l -« ether 

zzztjzz r before - — ^ 



6 - 1 - 3 - IWVgPBBMKWT OF r-. nro^.^ 

too, • " C ° nverslon ™ s assessed using i»munof ixation 
!~T" " by strong .„ d waJins ^1979 j 

applied to precut loadina s m-« * 
10 Electrophoresis fil» ,~ T Agarose Universal 

USA) and i ! doming Medical, Palo Alto, Calif 

USA) and electrophoresed for 90 min at 30 mA per fil» 
using Corning Universal h*.^*- , ^ P lm 

After electrophone^ MTAT staining Bo,*. 

- .. , P esis ' 1:116 film was overlaid with 

«iln was then wash J t«»Perature tor 1 h. The 

L^v a :r^T: ln h ^r ivated by ^ at 2s ° ~ 

nor-al guinea E'-^T.JStTL'L" "ST 

« r-* by - ".oooTg ~ 

and the supernatant (ac, aliguoted and stored at -7o"c. 



6 * 1 * 4 * DETERMTMATTOW nv> rT 



guantitat ^TTT^T °* SCR1 *" PlaSna SMplM — 
guantitated by a double polyclonal bead enzyne 

i^unoassay as previously described (Mulliga^ et ,1, 
1992, J. Immunol. 148:1479-1485). 



6.1.5. 
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a hemocytometer bv S f an( , a ^ * Aa ^j.ets were counted using 
^ j aster toy standard procedures. 

6.1.6. MATERTA fr g 
braaykinin war . obtainea aC<!tate Salt <* 

ana cvtopla^c "o^ns' £ «- 
-pra (Section s.l). SCR1 J""" 8 ' Ascribed 

concentration or 5 96 * . « ™ S W""*-* •* • 

15 saline (PBS) . sCK i w. " 5,08 " a/lnl in Phosphate buttered 

(WeisJ Jix.^o JET™ " *™ i0 »°* 

' j.»yu, Science 249: 146-1 ri\ 
recombinant- 4.~^ K ~ • X4b isl) using 

enaot ox Tlit:^Ta.r ° 0ntalne<i lMS «»" 

«s/Bi as deterwned by the Liaulus assay. 

addressea in this s^y! T~ 9 " UPS 

Pigs receiving sCRl at » „ Passivel V "nsitized guinea 

before challenge^ W*** °* " *~ » 

« sensitised oui^ea ^"ecXn' ^r 1 "'' " M ^ 
i.v. 2 »i„ before !hT ' 3 d ° Sa 15 

ovalbumin; 3, «tivfr Cha " en9e 300 „g /k g 

-uiati V ; ii^Tiz rr ea rr—-*- a 

challenge with 2 ! P * and i * v ' before 

30 sensltiL TlnL'lZ ™ «> 

»9/*g sCRl i.p. a J I v * Native dose of 105 

bovine seru* alburn Ibsa^ ™ wit » » "»/*• 

animals receiving f ' d ° Slng re9lnen 

as -iiovsrrLursT:: 1 ;: i s : of 105 scri ~ 

» W sci or io.i U ^"nt~^T-" 
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minutes prior •»-/-» • 

intravenLsir In aiTr' " SCR1 « -V*. PBS 

blood sa»ples were £L ^"^^ °™P*, arterial 

administration ^ Z \Z 2 be *° re 

challenge „ ith ^ ~ ™' " « 1 -in before 

blood samples were I^o JZ' J ' " 3 """^ 

«.e asses-.ent of C 3 c-^^oT^rS 9 ™ ChallM "" 
concentrations, and guantifi™? 

cells. ' "' rac ™ <>f Peripheral 

blood 

« -e Perc^t"^™^"* «- «~ course 

Pressure, the two taiie* Hest rMlStan " « «°*> 

Satterthwai* * ^Ployed Is 

~^nf <sneaecor 

Ifo, which does n Tt asT" ~~° = 

Kepeated- M asures analysis e9Ual dances, 

aeternine i £ aCR1 J££ "fiance was ^i oyea to 

br.dy kl „i„ as well as t! d T reSponse *» histamine or 
SCW were different « " PlasBa l«vels of 

P**s. To detune if l^T'™ - ^ 

OA-induced changes *£2£?^.T~~ ^ 
paired student's t test , ' " fo-tailed 

transformed values ^sZHT ^ ^ 

«ea p.o.05 as the lev" of ™ ri ™°*- *« tests 

J-evel of signifi cance . 



6.2.1. 



6 ' 2 « RESUT.TQ 



rASSTVt ! f T ^ STTTgan 



sCRl (15 Bg/kgrTSn"! 1 ^ 1 ! 916 lntrave ''° 1 « Injection of 
actively and iLliZy^Z *** 
assessed (Figure l. y " nSlt " e<! 9™« Pigs was 

sensitij Xea p ; gs °* ^ri 18 " 9 : °* 

a large i„ oreas e ^resisT " SUlted 

compliance. A transient h an<1 * ^ decrea " 

transient hypertensive phase was fo i Xowed 
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by a precipitous droD In ki „ 

sa-pl.s could only * 2*1"* *~ By 20 Bln blood 

administration of 15 Lr" 1 " PUnoture - *■» 

affect the response to antw • significantly 
5 guinea pigs. ln «»<»sive ly sensitized 

A larger dose of ova7K,™,- 
sensitized guinea pig s (B LZt ln «=tively 

that the c„» palane f Ld r^istl Gr ° UP 2) to 
« that seen vith the lssive\ Chan9M Were large 

OA challenge of tte ^^l"^' 1 ^ "■*»" 
"suited in a bronchoc^trLti Pi * 
th " ^ the PassiveTa:^ 1 : 8r *" " a * nitUde '° 

However, the blood pressure ' * Pl »- 
*»* transient »W«L^J^r ,, ~ — «"* - 
^derate decrease i„ ! ~ f ° 11We<S b * °nly a . 

"suited in a vary .^r ''^ ^ 
decrease in co»piia nce a " 4,16 OA-induced 

hypertensive phase of ^e »' the 

hypotensive response. 301^™^"" reSP ° nSe — "o 
significantly alter the ^i * treatnant dld 
- "ood pressure -e^-S^^T^T" 1 "'-- 

OA challenge of „ „. Seated aniwis. 

Pig results i„ , precipitous S6nsi ««d guinea 

Wood ceils with -IpiiE^LTi" ClrCUlati "' ^ite 
a=co»p, nvlno the drastic c^rr CirCUlati "9 Platelets 
Ganges (Figure 2) . ardlovas =War/pul.onary 

the o A -i„duced changes ln ^ tT"""* «"* «*« 
sensitized a „i Ma i s . 9 In °^«ing cells in p a8s ively 

Pig. OA-challenge „ as Icol 8ens "i«d guinea 

in both circulating white ? " """"^ 

Soluble ou treat„e n t sig;^:!" 8 "« P^elets. 
induced decrease i„ circuIafiT ? attenu «ed the oa- 
sensitized guinea pl , ™2 Platel «* *» the actively 
circulating ^'^T *» 

aependent on complement 
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a«ect the feline n^Tcircl J 
"Us or platelets as deter^T ' Wood 

before scri treat»e»t (-tTlTt 0 °" Parin « counts 
before OA challe„, e (-1 mi2u ^ lmiea *ately 

6 ' 2 ' 2 ' RESPONSE TO > oa AT BSA "J? 1 OP SCR 1 ON THE 

Since our im'f " 

sensitised guinea pigs had V* ^ " lth aCtivel V 
treatment shortened ^, h da "° nstr "«<' «*at sou 
challenge, our alZ^LT T^ <° 0A 

-se of sCR1 a aB ln^/^--^°yea a higher 

challenge. Preli,„i nary stud^ Peri0 '' Prl ° r to 

suggested that Bultinl. 7 " rat °ad 

would ^uit ln e^r:: s : u °r: r n9 dr t scRi at — 

"olecule. Thus the re™ ""trxbution of the 

actively sensitised °* ~ assessed 

cumulative dose of 10s ^g^Tl 3 
"our period prior to OA oha!!^ ^ ° ver « 24 

These actively sensitised 1^ .^^^1 Group 3, . 
»ith a higher dose of OA^T ^ = h allenged 
hypotensive response to M « * ' lar 9" 

seen i„ Klgure * Z^J£?T alSO ~- As 

induced decrease i„ co„r i antly lnhi "^ the oa- 

resistance. The hi T and lnc «ase In 

shortened a^tT " to °* — 

Additionally, OA chaTl!r iVe a »»*nated. 
-eated a„i M ls, T^T al Tl o^ * "* ~ ' 
annals survived the min '"^ 

A group of a „*-,„ , tte ex Periinent. 

P«treated with e^^'or s'^T^ ^ ^ 
" a contr °l (Experimental Ground, BSA ^Uenge 

-mistered intravenously ^ £ in^ental 
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wo«, cei ls or Platele ; s ^; n d c lrC ui atlng whlte 

occurring in tne PBS trea "^ n c °»Pared to changes 
5 co„pl lanea , resistance " 0 l ntr ° 18 - Inlti « values of 
>iood cells, ana placets at ST*' «**. 
addition were also not differed °* ° A OT ■» 

compliance and resistance " BSi challenge. 

a * s% ^J^^^. ^ ^ 
V Peri °0 -onitorea after PBS of ~ *»" 27 ■*» 

(data not shown). riu^T * aa » lni ^atio„ 
BSA challenge,, anll J 8 J^^" ln Pressure in 

lively sensitizer oui„« \T S \ P * mo °»°°* (»9«e 4, . 

of 10s ^ /k9 sc £ ""£ gs treated with a cumulative 
*»en challenge, «ith BS T e^L" 1 and 
pressure over the 20 £ IZITT^ ln 
ch a ii a „g a . „, ls " f" 1 "? » on itored after bsa 

indistinguishable f rn» « \ °* pr «*«« is 

annals challenge/™ ^ ln SCR1 

challenge,, „ lth OA also Z^IT 

P»ase characteristic of the^tf tnnsl «* l>YP«rtensive 
« the guinea pig. The ^"STT^ 
occurred in ani-als treated l0Od p «"«>" a iso 

BSA. Th us. this slow" se J IT T with 
a«ect of the SCR1 ltsal " *" ^ P " S8U « "as not an 
The effPGf _ 

«*l on the o A and Bs"^ ^n"" *T °' " 5 
cells was also investigated 9 " S ln cl "=ulating 

4, . As seen i„ Figure s b^T^ ^ 1 Gr ° UPS 3 «»d 
treated animals shcla °' ~ ~ SCR i 

call numbers. However 963 ±n cl »=ulati„g 

ouinea pigs wlth 2 ' ^"""l °* ao «vely sensitized 
°«p i„ both clrcula ^ ££"f- *» a precipitous 
Soluble CRl treatment sTJi^ CSllS ^ Platelets, 

^crease in the circul"!" inhibited the 

lat1 " 9 Pl " alets « all time points 
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after OA challenge and the decrease in WBC at 2 and 7 min 
after OA challenge. The higher dose of 105 mg/kg sCRl 
did not inhibit the OA-induced decrease in platelets to a 
greater extent than 15 mg/kg sCRl i.v. (Figure 2). 
5 In Experimental Group 4, after the response to 

BSA was monitored, guinea pigs were challenged with 
histamine, hyperinf lated to return compliance and 
resistance to baseline values and then challenged with 
bradykinin. As seen iii Figure 6, the bronchoconstrictor 

10 response to histamine was not affected by sCRl treatment. 

Histamine also caused a 20 to 30% decrease in blood 
pressure which was unaffected by sCRl pretreatment (data 
not shown) . The effect of sCRl treatment on the response 
to bradykinin was also evaluated since bradykinin 

15 produces a more pronounced decrease in blood pressure 

compared to histamine. Soluble CR1 treatment did not 
significantly affect the decrease in blood pressure 
induced by two successive doses of bradykinin (Figure 7) . 
Bradykinin also caused a significant bronchoconstriction 

20 at these doses and the decrease in compliance and 

increase in resistance was not significantly affected by 
sCRl (data not shown) . 

6.2.3. C3 CONVERSION 
25 Soluble CR1 clearly inhibited the OA- induced 

bronchoconstriction and hypotension, suggesting that 
complement activation was an essential step in these 
events. To determine if complement system activation 
could be demonstrated after OA challenge, we assessed the 
30 presence or absence of detectable C3 conversion. In the 

process of complement activation, the complement 
component C3 is cleaved into C3a (9.1 kDA) and C3b (180 
kDa) fragments by the enzyme C3 convertase. The cleavage 
product C3b is then further degraded by enzymatic action 
35 to fragments such as C3bi, C3c, and C3dg. If serum 
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10 



15 



20 



25 



samples from an animal are electrophoresed to separate 
the intact C3 molecule from its cleavage products C3b, 
C3bi, etc,, and then probed with an antibody to guinea 
pig C3, two major bands are revealed: the intact C3 
molecule and a broader band consisting of various C3 
cleavage products) (Strong and Watkins, 1979 , J. Immunol* 
Methods 29:293-297). In this way, an estimate of *C3 
conversion' or cleavage of the C3 molecule indicating 
complement activation can be obtained. Results from one 
PBS and one sCRl treated animal is shown in Figure 8. 
Challenge of an actively sensitized guinea pig with 2 
mg/kg OA (Experimental Group 3) resulted in detectable C3 
conversion at all three time points examined in a PBS 
pretreated animal (2, 7, and 20 min after OA). Six of 
the 7 PBS treated animals examined had evidence of C3 
conversion at all time points after OA challenge as 
compared to 0 of 7 sCRl treated animals. No C3 
conversion was detectable prior to OA challenge in either 
the PBS or sCRl treated guinea pigs or after OA challenge 
in the sCRl treated animals. 

C3 conversion was also assessed in actively 
sensitized guinea pigs treated with 15 mg/kg sCRl and 
challenged with 300 Mg/kg OA (Experimental Group 2). In 
these animals, no C3 conversion could be detected 2 min 
after OA challenge but C3 conversion was clearly evident 
20 min after OA challenge in all 5 PBS treated animals 
and in zero of 5 sCRl treated animals. Thus, OA 
challenge of actively sensitized guinea pigs is 
accompanied by activation of the complement system as 
assessed by C3 conversion. No C3 conversion was detected 
at any time points in BSA challenged animals treated with 
either PBS or sCRl (Experimental Group 4). 



6.2.4. 



PLASMA CONCENTRA TIONS OF sCRl 
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In all experimental groups, animals pretreated 
with PBS had no detectable sCRl in the plasma* Soluble 
CR1 levels of guinea pigs treated with 15 mg/kg i.v. sCRl 
(Experimental Group 1 and 2) are shown in Table III. 
5 Comparable plasma concentrations of sCRl were attained in 

both passively and actively sensitized guinea pigs. 
However, the hypertensive response was only affected in 
actively sensitized guinea pigs. 

Plasma concentrations of sCRl in guinea pigs 

10 that received a cumulative dose of 105 mg/kg sCRl are 

shown in Figure 9. Soluble CR1 concentrations did not 
significantly differ as determined by repeated measures 
ANOVA in OA vs BSA challenged animals. Plasma 
concentrations of sCRl were compared at 2 and 20 min 

15 after OA challenge in actively sensitized guinea pigs, 

treated with either 15 mg/kg i.v. sCRl (Experimental 
Group 2, Table III) or 105 mg/kg sCRl (Experimental Group 
3, Figure 9). Plasma concentrations of sCRl were 
significantly different at 20 min after OA challenge but 

20 not 2 min after OA challenge. 
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Table III. 

Plasma concentrations of sCRl in actively and passively 
5 sensitized guinea pigs. 15 mg/kg sCRl was administered 

i.v. at -2 min and guinea pigs were challenged with OA at 
time 0 (Experimental Groups l and 2) • Values are the 
mean +/- S.E. of 4 to 5 experiments. 



10 



Sensitization 


Cone, of sCRl (nq/ml) at time 


-5 min 


2 min 


5 min 


20 min 


Passive 


N.D. 




254.2±37.5 


265.7±29.4 


Active 


N.D. 


354.4±10.3 




239.7±22.2 


N.D. = Not Detectable 



15 

6.3. . DISCUSSION 
The results of this study clearly demonstrate 

20 the effectiveness of a complement inhibitory protein in 

reducing antigen- induced anaphylaxis. In particular , 
sCRl has been shown to ameliorate or prevent many of the 
effects of anaphylaxis, including bronchoconstriction, 
blood pressure drop, and circulating platelet decrease. 

25 Furthermore, as explored more fully below, the present 

work is the first study to definitively implicate the 
complement system in anaphylaxis. 

Anaphylaxis involves both serious respiratory 
and cardiovascular consequences. Along with life 

30 threatening bronchoconstriction, systemic anaphylaxis 

involves a serious hypotensive response. Knowledge of 
the sequence of events leading to the bronchoconstriction 
and hypotension is important in designing rational 
therapeutic regimens for the treatment of anaphylaxis. 

35 Our studies have demonstrated that inhibiting complement 

system activation using the molecule sCRl will attenuate 
the bronchoconstrictor response as well as prevent the 
hypotension induced by antigen in an actively sensitized 
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guinea pig model of anaphylaxis . These results indicate 
that complement system activation contributes to the 
bronchoconstrictor response and is essential for the 
hypotensive response. In addition, the studies have 
5 demonstrated that the anaphylactic response is 

accompanied by complement activation with a time course 
consistent with a role for complement system activation 
in the antigen-induced events. 

The sCRl molecule has been successfully used in 

10 the present Example to minimize the symptoms of 

anaphylaxis, and particularly, bronchoconstriction. 
Soluble CR1 prevents complement activation by reversibly 
binding to the C3b and C4b subunits of the C3 and C5 
convertase enzyme complexes which are responsible for the 

15 cleavage of C3 and C5 and the continuation of the process 

of complement system activation. With binding, sCRl 
displaces the catalytic subunits of the C3 and C5 
convertases as well as causes the proteolytic 
inactivation of C3b and C4b by the plasma protease Factor 

20 l. 

Inhibition of symptoms of anaphylaxis by sCRl 
provides evidence that complement activation is important 
in antigen- induced events. Activation of the complement 
system produces many biologically active products 

25 (Goldstein, 1992, supra) which could be involved, 

including opsonic fragments of C3, the anaphylatoxins 
(C3a, C4a, C5a) , the leukocytosis promoting factor C3e, 
fragments of Factor B, and the Membrane Attack Complex 
C5b-9. The anaphylatoxins C3a/C5a are known to mimic the 

30 symptoms of anaphylaxis when injected into a guinea pig. 

Thus, they are potentially relevant products of 
complement system activation to mediate the antigen- 
induced bronchoconstriction and changes in blood 
pressure. However, another result of complement system 

35 activation, the Membrane Attack Complex, also stimulates 
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metabolism of arachidonic acid (Morgan, 1989, Biochem. J. 
264:1-14), a possible source of biologically active 
substances which could mediate the anaphylactic response. 
These studies have shown that sCRl does not 
5 alter the ability of the cardiovascular and respiratory 

systems to respond to histamine or bradykinin indicating 
it is not generally inhibiting cardiovascular and 
respiratory reactivity. 

These studies have also demonstrated that C3 

10 conversion occurred in the actively sensitized guinea 

pigs after antigen challenge. C3 conversion is a more 
sensitive indicator of complement activation than a 
measurement of total hemolytic complement activity, but 
is still far less sensitive than the measurement of C3a 

15 or C5a generation. Significant complement activation 
could be occurring even though C3 conversion is not 
detectable* Nonetheless, our studies have demonstrated 
the presence of C3 conversion as early as 2 min after 
antigen challenge when serious bronchoconstriction and 

20 blood pressure changes are occurring. 

These studies have examined the role of 
complement system activation in two different models of 
guinea pig anaphylaxis. In one model (Experimental Group 
1) the guinea pig was passively sensitized with a 

25 combination of XgGl and IgG2 antibody to ovalbumin. In 

the other model, the guinea pigs were actively sensitized 
to ovalbumin using complete Freund's adjuvant. Studies 
of Richerson (1972, J. Lab. Clin. Med. 79:745-757) have 
demonstrated that sensitization with ovalbumin and 

30 complete Freund's adjuvant will result in the production 

of both IgGl and IgG2 antibody to ovalbumin, whereas 
sensitization with low dose ovalbumin alone will result 
in the production of primarily IgGl antibody to 
ovalbumin. Studies of Cheng, et al. (1987, Fed. Proc. 

35 46:931) have indicated that active sensitization results 
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in higher circulating concentrations of IgG than passive 
sensitization. This is predictable since the total 
amount of IgG antibody injected during passive 
sensitization in our studies represents the amount of IgG 
5 in less than 0.5 ml of serum -from a hyper immunized 

animal. The dose of antigen required to generate a 
similar physiological response differed in the two 
models. Dose response curves were not generated because 
of tachyphylaxis, i.e. animals become unresponsive to 

10 antigen challenge after a single administration of 
antigen. Regardless of passive versus active 
sensitization, antigen challenge in either guinea pig 
model resulted in an intense bronchoconstriction and a 
transient hypertension followed by hypotension. 

15 The effect of antigen on circulating cell 

populations also differed in the two different models of 
guinea pig anaphylaxis* In passively sensitized guinea 
pigs, antigen challenge did not result in significant 
changes in circulating platelets. Clearly, in this 

20 model, antigen-induced bronchoconstriction and changes in 
blood pressure occurred independently of an effect on 
circulating platelet numbers. In contrast, in the 
actively sensitized guinea pig, antigen challenge 
resulted in a decrease in the number of circulating 

25 platelets as well as white blood cells. Soluble GR1 

treatment significantly shortened the antigen-induced 
hypertensive phase as well as antigen-induced decrease in 
circulating platelets. The dramatic effect on platelet 
changes indicated that sCRl levels in the plasma were 

30 sufficient to have an effect at this site. 

In the initial studies with a single i.v. 
treatment with sCRl, the antigen-induced response was 
slightly less than that in the PBS treated animals, 
though the effect was not significant. Thus, studies 

35 were initiated using higher doses of sCRl administered 
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over a 24 hour period prior to antigen challenge. 
Similar plasma sCRi levels were apparent at the time of 
antigen challenge whether animals were dosed with a 
single i.v. dose of 15 mg/kg or a cumulative dose of 105 
5 mg/kg. However, in the case of a cumulative dosing with 
105 mg/kg, the antigen- induced decrease in compliance and 
increase in resistance was clearly inhibited and the 
hypotensive response to antigen was nonexistent. Our 
control studies also demonstrated that the cumulative 

10 dose of 105 mg/kg sCRl did not inhibit the 

bronchoconstrictor response or drop in blood pressure 
induced by the exogenous administration of histamine or 
bradykinin. Thus, sCRl was not acting nonspecif ically to 
alter the cardiovascular/ respiratory responses in the 

15 guinea pig at these doses. These studies also suggest 

that the important complement activation is occurring at 
extravascular sites. These extravascular sites are 
particularly attractive targets for direct pulmonary 
administration of sCRl, e.g., via inhalation. 

20 These studies are the first to demonstrate 

convincing evidence that complement activation is an 
essential step in the antigen- induced bronchoconstriction 
and changes in blood pressure in an actively sensitized 
guinea pig model of anaphylaxis. Clearly, complement 

25 activation is occurring and interference with the 

activation attenuates the antigen-induced events. The 
study also reinforces the notion that the mechanism of 
anaphylaxis will vary significantly depending on the 
model system employed. Thus, continued studies of the 

30 differing mechanisms and mediators of anaphylaxis are of 
importance and the complement system clearly warrants 
consideration as a source of those mediators. 
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7. EXAMPLE: AEROSOL ADMINISTRATION OF SOLUBLE 
COMPLEMENT RECEPTOR 1 (sCRl) IN GUINEA PIG 
MODELS ; 

7.1 MATERIALS AND METHODS 

5 Guinea pigs (200-300 g) were actively 

sensitized by an i.p. injection of ovalbumin (1 mg) in 

Freund's adjuvant on days 0, 2, and 4. On day 21, sCRl 

was administered to the sensitized guinea pigs by 

inhalation following nebulization (exposure to a 

10 nebulized 5 mg/ml solution of sCRl or saline for 7-14 

minutes via a tracheal tube). Thirty minutes after the 
beginning of sCRl administration the guinea pigs were 
challenged by inhalation with nebulized OA (2.5% solution 
for 1 minute) . Pulmonary resistance, dynamic lung 

15 compliance and mean arterial blood pressure were measured 

continuously as described supra at section 6.1.1. 
Total WBC and platelets were counted in arterial blood 
samples. The sCRl treatment showed an effect on 
resistance and blood pressure. 



20 



7.1.1 RESPIRATORY AND BLOOD PRESSURE 
MEASUREMENTS 



Pulmonary resistance, dynamic lung compliance 
andi mean arterial blood pressure were measured 

25 continuously as described supra at section 6.1.1. 

Animals were allowed to stabilize 15 to 20 min prior to 
experimental manipulations. Results are expressed as the 
mean +/- S.E. of the percentage of change from the 
control compliance, resistance or blood pressure before 

30 ovalbumin (OA) addition. After inhalation OA, data were 

collected for 20 min. 

7.1.2 ACTIVE SENSITIZATION 

Guinea pigs (200-3 00 g) were actively 
35 sensitized by the i.p. injection on days 0, 2, and 4 of 

0.4 ml of an emulsion made by mixing equal volumes of 
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complete Freund's adjuvant with ovalbumin (5 mg/ml) in 
normal saline solution (NSS) . Actively sensitized guinea 
pigs were challenged with antigen by inhalation on Day 
21. The guinea pigs inhaled a nebulized 2.5% solution of 
5 OA for 1 minute. The material was nebulized in an 

ultrasonic nebulizer (DeVillebiss Porta-Sonic, Somerset, 
PA) . 

7.1.3 QUANTIFICATION OF PERIPHERAL BLOOD 
CELLS 

Arterial blood samples were collected into 

ethylenediamine tetra-acetic acid (EDTA) coated tubes. 

Total white blood cells and platelets were counted using 

a hemocytometer by standard procedures. 

7.1.4 MATERIALS 

Ovalbumin (Grade V) was obtained from Sigma 
Chemical (St. Louis, MO). Soluble complement receptor 1 
(sCRl) containing LHRs A, B, C and D and SCRs 29 and 30 , 
but lacking the transmembrane and cytoplasmic domains, 
has been described supra (Section 5.1). The sCRl was 
prepared at a concentration of 5.08 mg/ml in phosphate 
buffered saline (PBS) . sCRl was prepared as previously 
described (Weisman et al. , 1990, Science 249:146-151) 
using recombinant techniques, and contained less than 
0.254 endotoxin units/ml as determined by the Limulus 
assay. 

7.1.5 EXPERIMENTAL DESIGN AND 
STATISTICAL ANALYSTS 

Two experimental groups were used in the study. 
One group received sCRl by aerosol and the other received 
saline thirty minutes before OA challenge. The guinea 
pigs were exposed to a nebulized 5 mg/ml solution of sCRl 
35 or sterile saline for 10 minutes. 
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In both experimental- groups, arterial blood 
samples were taken before aerosol administration of sCRl 
or PBS, as well as 1 min before challenge with OA. 
Either 2 or 3 arterial blood samples were also taken 
5 after antigen challenge for the quantification of 

peripheral blood cells. 

For determining differences in the time course 
of the percent change in compliance, resistance or blood 
pressure, the two tailed t test employed is 

10 Satterthwaites' approximation (Snedecor and Cochran, 

Statistical Methods, ed. 7, Iowa State University Press: 
Ames, Iowa, 1980) which does not assume equal variances. 
To determine if sCRl significantly affected the OA- 
induced changes in circulating cells, a two-tailed paired 

15 Student's t test was employed using log transformed 

values to stabilize variances. All tests used p=0. 05 as 
the level of significance. 

7.2 RESULTS 

20 OA challenge of actively sensitized guinea pigs 

resulted in a large increase in resistance and a large 
decrease in compliance. A transient hypertensive phase 
was followed by a precipitous drop in blood pressure. 
The administration of sCRl by aerosol lowered the 

25 increase in pulmonary resistance and it reduced the 

severity of the hypotensive phase. OA challenge by 
aerosol of actively sensitized guinea pigs results in a 
precipitous drop in circulating white blood cells and a 
decrease in circulating platelets. Aerosol sCRl 

30 treatment did not alter the OA-induced changes in 

circulating cells or platelets. 

8. EXAMPLE: TISSUE LOCALIZATION OF sCRl 
FOLLOWING INHALATION 
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The tissue localization of sCRl was studied in 
guinea pigs following inhalation of a nebulized saline 
solution of sCRl (5 mg/ml) for 7 minutes. Control 
animals inhaled nebulized saline. The sCRl was 
visualized by immunohistochemistry using a rabbit 
polyclonal anti-sCRl antibody on formalin fixed paraffin 
sections. The sCRl was present throughout the lung space 
and was deposited on the surface of the trachea, bronchi, 
bronchioles, alveolar ducts and terminal alveoli. 



8.1 MATERIALS AND METHODS 

8.1.1 SCRl ADMINISTRATION 

Mechanically respirated, anesthetized (ket amine 
30 mg/kg i.m. xylazine 2.5 mg/kg i.m.) male guinea pigs 

15 (Hartley guinea pigs, Harlan Sprague-Dawley , Inc., 

Indianapolis, IN or Sasco, Inc., Omaha, NE) were 
administered a nebulized saline solution of sCRl (5 
mg/ml) for 7 minutes by inhalation. Control animals 
inhaled nebulized saline. The animals were euthanized 

20 and the lungs were preserved in formalin. 

8.1.2 IMMUNOPERQXIDASE STAINING PROCEDURES 
Formalin fixed lung tissue was deparaf f inized 

and rehydrated. The sections were stained for sCRl using 
25 a rabbit anti-sCRl antisera (T Cell Sciences, Inc., 

Cambridge, MA) and a VECTASTAIN Elite ABC kit (Vector 
Labs, Burlingame, CA) . The primary antibody was used at 
a dilution of 1:300. The sections were counter stained 
by incubation in 1% (w/v) Methyl Green in methanol for 
30 0.5-2 minutes. 

8.2 RESULTS 

The sCRl was present throughout the lung space 
and was deposited on the surface of the trachea, bronchi, 
35 bronchioles, alveolar ducts and terminal alveoli. In 
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the figures the sCRl stains black and the counterstained 
tissue appears gray. Figures 10 A and B show cross 
sections of a guinea pig trachea from a control animal 
following inhalation of nebulized saline solution (10 A) , 
or an experimental animal following inhalation of a 
nebulized saline solution containing 5 mg/ml sCRl (io B) 
for 7 minutes. Figure 10 demonstrates that sCRl is 
localized in the tracheal mucosa following inhalation and 
appears as a black stain on a gray background. 

Figures 11 A and B show cross sections of a 
guinea pig lung from a control animal following 
inhalation of nebulized saline solution (11 A) or an 
experimental animal following inhalation of a nebulized 
saline solution containing 5 mg/ml sCRl (11 B) for 7 
15 minutes. sCRl was visualized by immunohistochemical 

staining using a rabbit polyclonal anti-sCRl antibody. 
In Figure 11 B, sCRl appears as a black stain on a gray 
background. sCRl was present throughout the lung and was 
deposited on bronchi and bronchioli, alveolar ducts and 
20 terminal alveoli. Figure 11 A shows no sCRl in the same 

areas . 

The present invention is not to be limited in 
scope by the specific embodiments describe herein. 
Indeed, various modifications of the invention in 

25 addition to those described herein will become apparent 

to those skilled in the art from the foregoing 
description and the accompanying figures. Such 
modifications are intended to fall within the scope of 
the appended claims. 

30 Various publications are cited herein, the 

disclosures of which are incorporated by reference in 
their entireties. 
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WHAT 18 CIAIMED TS« 

1. An aerosol formulation comprising a 
complement inhibitory protein and a pharmaceutical^ 
acceptable dispersant. 

2. The aerosol formulation of claim l in 
which the complement inhibitory protein is complement 
receptor 1, or a fragment, derivative or analog thereof. 

3. The aerosol formulation of claim 2 in 
which the complement receptor 1 is soluble complement 
receptor 1. 

15 4 - The aerosol formulation of claim 3 in 

which the soluble complement receptor 1 has the 
characteristics of the protein expressed by a Chinese 
hamster ovary cell DUX Bll carrying plasmid 
pBSCRlc/pTCSgpt as deposited with the ATCC and assigned 

20 accession number CRL 10052. 

5. The aerosol formulation of claim 1 in 
which the dispersant is a surfactant. 

25 6 - The aerosol formulation of claim 5 in 

which the surfactant is selected from the group 
consisting of polyoxyethylene fatty acid esters, 
polyoxyethylene fatty acid alcohols, and polyoxyethylene 
sorbitan fatty acid esters. 



30 



7. The aerosol formulation of claim 6 in 
which the surfactant is polyoxyethylene sorbitan 
monooleate. 
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8. The aerosol formulation of claim 5 in 
which the concentration of the surfactant is about 0.001% 
to about 4% by weight of the formulation. 

5 9. The aerosol formulation of claim 1 which 

is a dry powder aerosol formulation in which the 
complement inhibitory protein is present as a finely 
divided powder. 

10 10 • T »e dry powder aerosol formulation of 

claim 9 in which the complement inhibitory protein powder 
is lyophilized complement inhibitory protein. 



15 
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11. The dry powder aerosol formulation of 
claim 9 which further comprises a bulking agent. 



12. The dry powder aerosol formulation of 
claim 11 in which the bulking agent is selected from the 
group consisting of lactose, sorbitol, sucrose and 

20 mannitol. 

13. The dry powder aerosol formulation of 
claim 11 in which the complement inhibitory protein is 
complement receptor 1, or a fragment, derivative or 

25 analog thereof. 

14. The dry powder aerosol formulation of 
claim 13 in which the complement receptor l is soluble 
complement receptor l. 



15. The dry powder aerosol formulation of 
claim 14 in which the soluble complement receptor 1 has 
the characteristics of the protein expressed by a Chinese 
hamster ovary cell DUX Bll carrying plasmid 
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pBSCRlc/pTCSgpt as deposited with the ATCC and assigned 
accession number CRL 10052. 

16. The aerosol formulation of claim 1 which 
5 is a liquid aerosol formulation further comprising a 

pharmaceutical^ acceptable diluent. 

17. The liquid aerosol formulation of claim 16 
in which the diluent is selected from the group 

10 consisting of sterile water, saline, buffered saline and 
dextrose solution. 

18. The liquid aerosol formulation of claim 17 
in which the diluent is phosphate buffered saline in the 

15 pH 7.0 to 8.0 range. 

19. The liquid aerosol formulation of claim 18 
in which the complement inhibitory protein is complement 
receptor 1, or a fragment, derivative or analog thereof. 

20 

20. The liquid aerosol formulation of claim 19 
in which the complement receptor 1 is soluble complement 
receptor 1. 

21. The liquid aerosol formulation of claim 20 
in which the soluble complement receptor 1 has the 
characteristics of the protein expressed by a Chinese 
hamster ovary cell DUX Bll carrying plasmid 
pBSCRlc/pTCSgpt as deposited with the ATCC and assigned 
accession number CRL 10052. 

22. A method for treating a disease or 
disorder involving complement comprising pulmonary 
administration of an amount of a complement inhibitory 
protein effective to inhibit complement activity to a 



25 



30 
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subject: suffering from a disease or disorder involving 
complement. 

23. The method according to claim 22 in which 
5 the complement inhibitory protein is complement receptor 

l f or a fragment , derivative or analog thereof. 

24. The method according to claim 23 in which 
the complement receptor 1 is soluble complement receptor 

10 l. 

25. The method according to claim 24 in which 
the soluble complement receptor 1 has the characteristics 
of the protein expressed by a Chinese hamster ovary cell 

15 DUX Bll carrying plasmid pBSCRlc/pTCSgpt as deposited 

with the ATCC and assigned accession number CRL 10052. 

26. The method according to claim 22 in which 
the disease or disorder involving complement is selected 

20 from the group consisting of neurological disorders, 

disorders of inappropriate or undesirable complement 
activation, inflammatory disorders, post-ischemic 
reperfusion conditions, infectious disease, sepsis, 
immune complex disorders and autoimmune disease. 

25 

27. The method according to claim 22 in which 
the disease or disorder involving complement is a 
disorder of inappropriate or undesirable complement 
activation selected from the group consisting of 

30 hemodialysis complications, hyperacute allograft 

rejection, xenograft rejection and inter leukin-2 induced 
toxicity during inter leukin-2 therapy. 



28. The method according to claim 22 in which 
35 the disease or disorder involving complement is a post- 
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ischemic reper fusion condition selected from the group 
consisting of myocardial infarction , balloon angioplasty, 
post-pump syndrome in cardiopulmonary bypass or renal 
bypass, hemodialysis and renal ischemia. 

5 

29. A method for treating a lung disease or 
lung disorder involving complement comprising pulmonary 
administration of an amount of a complement inhibitory 
protein effective to inhibit complement activity to a 

10 subject suffering from the lung disease or lung disorder 

involving complement. 

30. The method according to claim 29 in which 
the complement inhibitory protein is complement receptor 

15 1, or a fragment, derivative or analog thereof. 

31. The method according to claim 30 in which 
the complement receptor 1 is soluble complement receptor 
1. 

20 

32. The method according to claim 31 in which 
the soluble complement receptor 1 has the characteristics 
of the protein expressed by a Chinese hamster ovary cell 
DUX Bll carrying plasmid pBSCRlc/pTCSgpt as deposited 

25 with the ATCC and assigned accession number CRL 10052. 

33. The method according to claim 29 in which 
the lung disease or lung disorder involving complement in 
which the disease is selected from the group consisting 

30 of dyspnea, hemoptysis, asthma, 

chronic obstructive pulmonary disease (COPD) , emphysema, 
and pulmonary embolisms and infarcts. 



35 



34, The method according to claim 29 in which 
the lung disease or lung disorder involving complement is 
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selected from the group consisting of pneumonia, 
fibrinogenic dust diseases, pulmonary fibrosis, organic 
dust diseases, exposure to irritant gasses and chemicals, 
hypersensitivity pneumonia, parasitic disease, 
5 Goodpasture's Syndrome , adult respiratory distress 
syndrome (ARDS) and pulmonary vasculitis • 

35. The method according to claim 34 in which 
the fibrinogenic dust disease results from exposure to an 

10 dust or minerals selected from the group consisting of 
silicon, coal dust, beryllium, and asbestos. 

36. The method according to claim 34 in which 
the exposure to irritant gasses or chemicals is exposure 

15 to a gas or chemical selected from the group consisting 

of chlorine, phosgene, sulfur dioxide, hydrogen sulfide, 
nitrogen dioxide, ammonia and hydrochloric acid. 

37. The method according to claim 29 in which 
20 the lung disease or lung disorder involving complement is 

bronchoconstr ict ion . 

38. The method according to claim 29 in which 
the lung disease or lung disorder involving complement 

25 results from a thermal injury to the lung. 

39. The method according to claim 29 in which 
the lung disease or lung disorder involving complement 
results from a smoke inhalation injury to the lung. 

30 

40. A method for treating bronchoconstr ict ion 
comprising administering an amount of a complement 
inhibitory protein effective to inhibit complement 
activity to a subject suffering bronchoconstr ict ion. 
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41. The method according to claim 40 in which 
the complement inhibitory protein is complement receptor 
1, or a fragment, derivative or analog thereof. 

42. The method according to claim 41 which the 
complement receptor 1 is soluble complement receptor 1. 

43. The method according to claim 42 in which 
the soluble complement receptor 1 has the characteristics 
of the protein expressed by a Chinese hamster ovary cell 
DUX Bll carrying plasmid pBSCRlc/pTCSgpt as deposited 
with the ATCC and assigned accession number CRI. 10052. 

44. The method according to claim 40 in which 
15 the administration is parenteral. 

45. The method according to claim 40 in which 
the administration is pulmonary. 
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46. The method according to claim 40 in which 
the bronchoconstriction results from smoke inhalation. 

47. a method for treating anaphylaxis or an 
anaphylactoid reaction or idiopathic anaphylaxis 
comprising administering an amount of a complement 
inhibitory protein effective to inhibit complement 
activity to a subject suffering anaphylaxis. 

48. The method according to claim 47 in which 
the complement inhibitory protein is complement receptor 
1, or a fragment, derivative or analog thereof. 

49 . The method according to claim 48 which the 
complement receptor 1 is soluble complement receptor 1. 
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50. The method according to claim 49 in which 
the soluble complement receptor 1 has the characteristics 
of the protein expressed by a Chinese hamster ovary cell 
DUX Bll carrying plasmid pBSCRlc/pTCSgpt as deposited 
with the ATCC and assigned accession number CRL 10052. 

51. The method according to claim 47 in which 
the administration is parenteral. 

52. The method according to claim 47 in which 
the administration is pulmonary. 
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